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Experimental 

Crystal data 

C24H20N2OS 
Mr = 384.48 
Monoclinic, P2^ 
a = 8.66858 (16) A 
b = 21.8200 (4) A 
c = 10.41956 (18) A 
P = 108.1709 (19)° 



V = 1872.55 (6) A-' 
Z = 4 

Cu Ka radiation 
jLt = 1.66 mm^' 
T = 173 K 

0.22 X 0.18 X 0.06 mm 



Key indicators: single-crystal X-ray study; T = 1 73 K; mean fT(C-C) = 0.005 A; 
R factor = 0.038; wR factor = 0.098; data-to-parameter ratio = 13.6. 



The title compound, C24H20N2OS, crystallizes with two 
independent molecules (A and B) in the asymmetric unit, in 
each of which the cyclohexene rings adopt half-chair 
conformations. The mean plane of the indole ring is twisted 
from those of the phenyl and thiophene rings by 69.0 (7) and 
8.3 (5)°, respectively, in molecule A and by 65.4 (9) and 
6.7 (5)°, respectively, in molecule B. The dihedral angles 
between the mean planes of the phenyl and thiophene rings 
are 63.0 (4) and 58.8 (9)° in molecules A and B, respectively. 
In the crystal, N— H---0 hydrogen bonds lead to the 
formation of an infinite chain along [101]. In addition, tt-tt 
stacking interactions are observed involving the thiophene 
and pyrrole rings of the two molecules, with a shortest 
intercentroid distance of 3.468 (2) A. 

Related literature 

For applications of 2-aminothiophene derivatives, see: Sabnis 
et al. (1999); Puterova et al. (2010); Cannito et al. (1990); 
Nikolakopoulos et al. (2006); Liitjens et al. (2005). For the 
biological and industrial importance of Schiff bases, see: Desai 
et al. (2001); Karia & Parsania (1999); Samadhiya & Halve 

(2001) ; Singh & Dash (1988); Aydogan et al. (2001); Taggi et al. 

(2002) . For a related structure, see: Kubicki et al. (2012). For 
puckering parameters, see Cremer & Pople (1975). For stan- 
dard bond lengths, see: Allen et al. (1987). 



Data collection 

Agilent Eos Gemini diffractometer 
Absorption correction: multi-scan 

{CrysAlis PRO and CrysAUs 

RED; Agilent, 2012) 

= 0.865, r„„„ = 1.000 

Refinement 

R[F^ > 2a{F^)] = 0.038 

wR(F^) = 0.098 

S = 1.01 

6843 reflections 

505 parameters 

1 restraint 

H-atom parameters constrained 
Ap„ax = 0.42 e A"' 



Table 1 

Hydrogen-bond geometry (A, °). 



11535 measured reflections 
6843 independent reflections 
6396 reflections with / > 2tT(/) 
R:„, = 0.039 



Ap„i„ = -0.26 e A"' 
Absolute structure: Flack 

parameter determined using 2790 

quotients [(r)-(r)]/[(r)-E(/-)] 

(Parsons et al., 2013) 
Absolute structure parameter: 

0.171 (10) 
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D-H 


H - .4 


D-A 


D-H- - A 


N2yl-H2A- 


■OlA' 


0.86 


2.01 


2.866 (4) 


175 


N2B-H2B- 


■OIB" 


0.86 


2.00 


2.835 (3) 


163 



Symmetry codes: (i) x -f 1. y. z + 1: (ii) x — 1, _v. z — 1. 

Data collection: CrysAlis PRO (Agilent, 2012); cell refinement: 
CrysAlis PRO; data reduction: CrysAlis RED (Agilent, 2012); 
program(s) used to solve structure: SUPERFLIP (Palatinus & 
Chapuis, 2007); program(s) used to refine structure: SHELXL2012 
(Sheldrick, 2008); molecular graphics: OLEX2 (Dolomanov et al, 
2009); software used to prepare material for publication: OLEX2. 
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and thanks th University of Mysore for research facilities. JPJ 
acknowledges the NSF-MRI program (grant No. CHE- 
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Supporting information for this paper is available from the lUCr 
electronic archives (Reference: BT6971). 
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{2-[(1H-lndol-3-ylmethylidene)amino]-4,5,6,7-tetrahydrobenzo[6]thiophen-3-yl} 
(phenyl)methanone 

Manpreet Kaur, Jerry P. Jasinski, Thammarse S. Yamuna^ H. S. Yathirajan and K. Byrappa 

1 . Comment 

2-Aminothiophene derivatives have been used in a number of applications in pesticides, dyes and pharmaceuticals. A 
review on the synthesis and properties of these compounds was reported by Sabnis et al. ( 1999)and more recently by 
Puterova et al. (2010). Substituted 2-aminothiophenes are active as allosteric enhancers at the human A 1 adenosine 
receptor (Cannito et a/., 1990; Nikolakopoulos et al, 2006; Lutjens et al, 2005). Schiflf base compounds are an important 
class of compoimds both synthetically and biologically. These compounds show biological activities including 
antibacterial, antifungal, anticancer and herbicidal activities (Desai et al, 2001; Karia & Parsania, 1999; Samadhiya & 
Halve, 2001; Singh & Dash, 1988). Furthermore, Schiflf bases are utilized as starting materials in the synthesis of 
compounds of industrial (Aydogan et al, 2001) and biological interest such as /b-lactams (Taggi et al, 2002). The crystal 
structures and molecular structures of two 2-aminothiphenes have been previously reported by our group (Kubicki et al , 
2012). In continuation of our work on schiff base derivatives of 2-aminothiophenes, we report here the crystal structure 
of the title compound, C24H20N2OS. 

The title compoimd crystallizes with two independent molecules in the asymmetric unit (A and B) (Fig. 1). In each of 
the molecules, the cyclohexene rmgs adopt half-chair conformations (puckering parameters Q, 6, and (p = 0.508 (4)A, 
53.1 (5)° and 149.2 (5)° (A); Q, 6, and cp = 0.492 (4)A, 128.3 (5)° and 327.5 (6)° (B), respectively; Cremer & Pople, 
1975). The mean plane of the indole ring is twisted from that of the phenyl and thiophene ringsby 69.0 (7)° (A); 65.4 (9)° 
(B) and 8.3 (5)° (A); 6.7 (5)° (B), respectively. The dihedral angles between the mean plane of the phenyl rings and thio- 
phene rings is 63.0 (4)° (A) and 58.8 (9)° (B), respectively. Bond lengths are in normal ranges (Allen et al, 1987). N — 
H---0 intermolecular hydrogen bonds influence the crystal packing forming an infinite ID chain along [1 0 1] (Fig. 2). In 
addition, weak Cg-Cg k-tc stacking interactions are observed involving the thiophene rings and pyrrole rings of the two 
molecules with the shortest mtercentroid distance of 3.468 (2)A. 

2. Experimental 

To a solution of (2-Amino-4,5,6,7-tetrahydrobenzo[b]thiophen-3-yl)phenyl methanone (200 mg, 0.79 mmol) in 10 ml of 
methanol an equimolar amoimt of lH-Indole-3-carbaldehyde (115 mg, 0.79 mmol) was added with constant stirring. The 
mixture was refluxed for 6 hours. An orange colored precipitate was obtained. The reaction completion was confmned by 
thin layer chromatography. The precipitate was filtered and dried at room temperature overnight. The sohd was 
recrystallized using methanol and the crystals were used as such for X-ray diffraction studies. 

3. Refinement 

All of the H atoms were placed in their calculated positions and then refmed using the riding model with atom — H 
lengths of 0.93A (CH); 0.97A (CH2) or 0.86A (NH). Isotropic displacement parameters for these atoms were set to 1 .2 
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(CH, CH2, NH) times (7eq of the parent atom. 




Figure 1 

ORTEP drawing of the title compoimd showing the labeHng scheme of the two molecules (A and B) within the 
asymmetric unit with 30% probability displacement ellipsoids. 
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Figure 2 

Molecular packing of the title compound viewed along the b axis. Dashed lines indicate N — H - 0 intermolecular 
hydrogen bonds forming an infinite ID-chain along [1 0 1]. H atoms not involved in hydrogen bonding have been 
removed for clarity. 

{2-[(1H-lndol-3-ylmethylidene)amino]-4,5,6,7-tetrahydrobenzo[6]thiophen-3-yl}(phenyl)methanone 



Crystal data 

C24H20N2OS 
M,= 384.48 
Monoclinic, P2\ 
a = 8.66858 (16) A 
Z> = 21.8200 (4) A 
c= 10.41956(18) A 

108.1709 (19)° 
F= 1872.55 (6) A^ 
Z = 4 



F(000) = 808 

Z),= 1.364 Mgm-3 

Cu Ka radiation, 1 = 1.54184 A 

Cell parameters from 6047 reflections 

61 = 4.1-71.4° 

ji = 1.66 mm ' 

T= 173 K 

Block, orange 

0.22 X 0.18 X 0.06 mm 



Data collection 

Agilent Eos Gemini 

diffractometer 
Radiation source: Enhance (Cu) X-ray Source 
Detector resolution: 16.0416 pixels mm ' 
m scans 



Absorption correction: multi-scan 
(CrysAlis PRO and CrysAlis RED; Agilent, 
2012) 

r„.„ = 0.865, r„,ax = 1.000 

11535 measured reflections 
6843 independent reflections 
6396 reflections with/> 2a{l) 
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= 0.039 
9,^=71.4°, 8,^ = 4.1° 
= -10^10 

Refinement 

Refinement on P- 
Least-squares matrix: full 
R[F^ > laiF^)] = 0.038 
wRiP") = 0.098 
1.01 

6843 reflections 
505 parameters 
1 restraint 

Primary atom site location: structure-invariant 
direct methods 



yt = -26^24 
/ = -10^12 



Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = l/[o^(Fo2) + (0.0599P)2] 

where P^(Fo^ + 2F,y3 
(A/t7)„^ = 0.001 
Aprn^ = 0.42 e 
Apain = -0.26 e A"' 

Absolute structure: Flack parameter determined 
using 2790 quotients [(n-(I-)]W)+(I-)] 
(Parsons et al, 2013) 
Absolute structure parameter: 0.171 (10) 

Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance 
matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; 
correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate 
(isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 
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z 


II- *IU 


SIA 


0.47092 (9) 


0.61450 (3) 


1.00227 (7) 


0.02402 (17) 


OlA 


0.3541 (3) 


0.75120(12) 


0.6132 (2) 


0.0308 (5) 


NIA 


0.6290 (3) 


0.72540 (12) 


1.0124 (3) 


0.0214 (5) 


N2A 


1.0929 (3) 


0.76763 (15) 


1.3669 (3) 


0.0294 (6) 


H2A 


1.1732 


0.7651 


1.4402 


0.035* 


CIA 


0.3945 (4) 


0.75388 (16) 


0.7365 (3) 


0.0220 (6) 


C2A 
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0.8176 (3) 


0.0209 (6) 
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0.0232 (6) 
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0.0686 


0.6685 


0.6263 


0.037* 


C5A 
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0.0326 (8) 


H5AA 


0.0047 


0.5752 


0.5218 


0.039* 
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0.1841 


0.5518 
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0.039* 


C6A 


0.0609 (5) 


0.54746(18) 


0.7194(4) 


0.0360 (8) 


H6AA 


0.0138 
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0.043* 
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rlizh) 


U.J J /3 


U.jUUo 


U.DO / J 


A ACO* 

U.Ujz^ 


C13B 


0.6003 (6) 


A C f\ A C O /10\ 

0.50458 (18) 


A A AT C { A\ 

0.4975 (4) 


A r\ A A O /I A\ 

0.0448 (10) 






A A /CJ A 


(\ Anne 


U.Uj4^ 


C14B 


0.6494 (5) 


0.54392 (18) 


A A 1 / A\ 

0.4123 (4) 


A A'>A<< /A\ 

0.0394 (9) 


H14h5 


\j.bbyD 


A COO/C 

U.Jzoo 


A 1 1 CO 

U.33jo 


U.U4 




O.oool (4) 


U.oUj /j (1 /) 


U.441J (3) 


o.uzyi (/) 


HlDrJ 


u.oy /y 


O.ojzz 


U.3633 


A A'3 


C16B 


0.3368 (4) 


0.72624 (15) 


A 'lACO /IN 

0.2058 (3) 


A A'l 1 A 

0.0219 (6) 


T_ri 


U.J J JO 


U. /OJO 


A 1 /TOO 

U. loVz 


A AO/;* 

U.Uzo^ 


C17B 


0.2019 (4) 


0.68968 (15) 


A 1 ^ A C \ 

0.1295 (3) 


0.0225 (6) 


CloB 


0.14D9 (4) 


0.63051 (14) 


A 1 C0 1 

O.lDoi (3) 


A A'>'> 1 

0.0221 (6) 


C19B 


0.2011 (4) 


0.58836 (17) 


0.2628 (3) 


0.0282 (7) 


rliyrs 


U.zyoz 


0.5y54 


U.JJJJ 


A CilA * 

U.Uj4^ 


C20B 


0.1103 (5) 


0.53570 (17) 


A C A 1 / A\ 

0.2591 (4) 


A A1 A H /0\ 

0.0346 (8) 


H/OB 


A A A CO 

0.145s 


A C A"TA 

U.5U70 


0.3281 


A A /I O * 

0.042* 


CzlB 


— U.Ujjz (t) 


A CO /I /CA / 1 0\ 

0.5/460 (18) 


A 1 C y1 1 A\ 
0.1541 (4) 


A AT /CI /0\ 

0.036i (8) 


H21B 


-0.0916 


0.4890 


0.1553 


0.043* 


C22B 


-0.0899 (4) 


0.56541 (17) 


0.0489 (4) 


0.0295 (7) 


H22B 


-0.1851 


0.5580 


-0.0212 


0.035* 


C23B 


0.0021 (4) 


0.61853 (16) 


0.0524 (3) 


0.0237 (6) 


C24B 


0.0910 (4) 


0.70917 (16) 


0.0096 (3) 


0.0248 (6) 


H24B 


0.0971 


0.7461 


-0.0330 


0.030* 



Atomic displacement parameters (A'') 







JJ12 




IP' 


JJ12 






SIA 


0.0249 (4) 


0.0210 


(4) 


0.0232 (3) 


0.0012 (3) 


0.0033 (3) 


0.0041 (3) 


OlA 


0.0297 (12) 


0.0381 


(14) 


0.0193 (11) 


-0.0017 (10) 


-0.0002 (9) 


0.0041 (10) 


NIA 


0.0206 (13) 


0.0236 


(13) 


0.0180(12) 


0.0000 (10) 


0.0032 (10) 


-0.0002 (10) 


N2A 


0.0220 (13) 


0.0421 


(17) 


0.0186(12) 


0.0033 (12) 


-0.0016(10) 


-0.0068 (11) 


CIA 


0.0155 (13) 


0.0277 


(16) 


0.0197(14) 


0.0028 (11) 


0.0009(11) 


0.0023 (12) 


C2A 


0.0176 (14) 


0.0209 


(15) 


0.0225 (14) 


0.0003 (11) 


0.0037(11) 


-0.0015(11) 


C3A 


0.0213 (15) 


0.0211 


(16) 


0.0259 (15) 


0.0023 (12) 


0.0053 (12) 


-0.0040(11) 


C4A 


0.0289 (17) 


0.0267 


(17) 


0.0282 (16) 


0.0002 (13) 


-0.0020 (13) 


-0.0019(13) 


C5A 


0.0288 (17) 


0.0314 


(19) 


0.0304 (17) 


0.0001 (14) 


-0.0009 (13) 


-0.0074 (14) 


C6A 


0.0280 (17) 


0.0291 


(18) 


0.047 (2) 


-0.0054 (14) 


0.0068 (15) 


-0.0081 (15) 


C7A 


0.0305 (17) 


0.0210 


(16) 


0.0379 (18) 


-0.0019(13) 


0.0091 (14) 


-0.0004 (13) 


C8A 


0.0213 (14) 


0.0217 


(16) 


0.0290 (15) 


0.0018(12) 


0.0040 (12) 


-0.0024 (12) 


C9A 


0.0224(15) 


0.0210 


(15) 


0.0191 (14) 


0.0022 (11) 


0.0070 (12) 


0.0003 (11) 


ClOA 


0.0214(13) 


0.0208 


(15) 


0.0208 (13) 


0.0034 (11) 


0.0000(11) 


0.0060 (11) 


CllA 


0.0312(18) 


0.0325 


(19) 


0.0280 (16) 


0.0019(14) 


0.0034 (14) 


0.0096 (14) 


C12A 


0.040 (2) 


0.0287 


(19) 


0.046 (2) 


-0.0044(15) 


0.0013 (17) 


0.0151 (16) 


C13A 


0.049 (2) 


0.0215 


(18) 


0.046 (2) 


0.0053 (15) 


-0.0089(18) 


0.0000 (15) 


C14A 


0.044 (2) 


0.036 (2) 


0.0315 (18) 


0.0114(16) 


0.0022 (16) 


-0.0061 (15) 


C15A 


0.0310(17) 


0.0261 


(17) 


0.0271 (15) 


0.0058 (13) 


0.0044 (13) 


0.0052 (13) 


C16A 


0.0220(15) 


0.0228 


(15) 


0.0189(13) 


0.0017 (12) 


0.0062(11) 


0.0007 (11) 


C17A 


0.0206 (15) 


0.0260 


(16) 


0.0201 (14) 


0.0036 (12) 


0.0045 (12) 


0.0007(11) 


C18A 


0.0207 (14) 


0.0249 


(16) 


0.0218 (14) 


0.0034 (12) 


0.0060 (12) 


-0.0033 (12) 


C19A 


0.0279 (16) 


0.0279 


(18) 


0.0277 (16) 


0.0026 (14) 


0.0040 (13) 


-0.0002 (13) 


C20A 


0.040 (2) 


0.0300 


(19) 


0.043 (2) 


0.0006 (15) 


0.0150(17) 


0.0023 (15) 
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CziA 


U.OjjS' (iv) 


0.0302 (19) 


0.053 (2) 


A AACO /I C\ 

— U.UUj3 (O) 


A A1 OO /I n\ 

U.Oloo (1 /) 


—0.00 /o (lo) 


CzzA 


A AT 1 C /I '7\ 

U.Uzio (1 /) 


0.041 (2) 


A A'^OA 
U.UjoU 


CI OA 

(ly) 


A (\C\A O i \ A\ 

—yj.yjyj^L (14) 


A AAO^ i ^ A \ 

O.OOoo (14) 


AAl A / 1 £i\ 

— O.OloO (16) 


Cz3A 


A AOT2 /I C\ 

U.UzZj (13) 


A A'2/1'2 


(is; 


A nooQ 
u.uzzy 


C 1 

(O) 


A AAI / 1 1 \ 

U.UU30 (13) 


A AAC A / 1 0\ 

o.ooDy (Iz) 


A AAO O / 1 1 A 

—O.OOoo (13) 


C24A 


A AT>C /I A\ 

U.Uz2D (i4j 


A AlOO 




A AOA7 

u.uzu / 


CI S'l 
(15J 


A A AO '3 

(13) 


A AA/1 C /I 0\ 

0.U04D (Iz) 


A AAAC f\ OA 

—0.0003 (Iz) 


bio 


A AOC/1 /"2^ 

U.Uz^4 (3j 


U.UZi / 




A 0778 
U.UZZo 




A AAA/1 (1\ 

— U.UUU4 (3 ) 


A AAIA (1\ 

0.0030 (3 ) 


A AAOA /"2A 

O.OOzy (3) 


(JiB 


A A1 O O / 1 1 \ 

U.Uiz6 (13) 






o oo 1 1 
U.UZI 1 


C1 1 A 


A A A 1 C / 1 A\ 

U.UUlj (lU) 


A AAl O /A\ 

o.ooiz (y) 


A A AAA /I AA 

0.0000 (10) 


JN Id 


A A'^AA (\ A\ 
O.OzUy (14) 


A AOIA 


1.1^) 


0 0714 
U.UZ iH- 


CI 

(1/J 


A AA1 C\ f\W 

o.ouiy (11) 


A AAC/1 /"I A\ 

0.00j4 (10) 


A A A 1 / 1 AA 

O.OOlo (10) 


JNZD 


A AO 11 /I 

U.Uzi 1 (13) 


U.Uj iz 


Uj) 


0.0196 


(12) 


A AA 1 O ( AA \ 

U.UUlZ (11) 


A AAAC /'I A^ 

— U.UUUj (10) 


A A A AT ( \\ \ 

—0.000/ (11) 




A A 1 OO /'I /1\ 

U.Uloz (14) 


U.UZ / 1 




0.0189 


(15) 


A AA/1 0 /I 1 ^ 

U.UU4Z (11) 


A A A 1 C / 1 1 ^ 

0.0013 (11) 


A AA 1 A / 1 OA 

0.0010 (Iz) 


CzB 


A AOAO /I A\ 

(J.UzUz (14) 


A nO'X'5 
U.UZj J 


(10) 


0.0212 


(14) 


A AA1 C / 1 0\ 

U.UU3j (Iz) 


A AAl A 1 1 \ 

o.oo3y (11) 


A AA 1 'J / 1 OA 

—0.0013 (Iz) 


CiB 


A AT>>1 /"I C\ 

U.0z24 (Id) 


\j.\jLVL 




0.0263 


(15) 


A AAO'7 /I 0\ 

U.OUz/ (Iz) 


A AAOO (\ 0\ 

O.OOzo (Iz) 


A AAO/C /I OA 

—O.OOzo (Iz) 


C4l3 


u.uzy4 (1 /) 


A AOCC 
U.UZ J J 


CI 8^ 


0.0329 


(17) 


A AA1 / 1 1 \ 

U.UU30 (13) 


A AAC? /I A\ 

—0.003 / (14) 


A AA/::i /I 1A 

— 0.0063 (13) 


CDd 


A AOO/1 /"I 0\ 

U.Uzo4 (lo) 


0.0277 


(18) 


0.0350 


(18) 


A AAl 0 /'I '2\ 

U.UUIz (13 ) 


A A A 1 C ( \ A\ 

— O.OOlj (14) 


AAl A/1 /'I /I A 

—0.0104 (14) 


Cod 


A AOOT /I o^ 

O.Uzo / (lo) 


0.0307 


(19) 


0.049 (2) 


— U.U0o3 (14) 


A A 1 1 1 (\ C\ 

0.0111 (lo) 


A A1 1 O /I jCA 

— 0.013o (16) 


C/D 


A An C /I A\ 

U.Uizo (ly) 


0.0227 


(17) 


0.0376 


(19) 


A AAC 1 / 1 /I \ 

— U.UUM (14) 


A AAOC /'I C\ 

O.OOoj (O) 


A AAl 1 /I 1A 

—0.0031 (13) 


Cod 


A AOI O / 1 c^ 

U.UzJo (1j) 


0.0218 


(16) 


0.0279 


(16) 


A AAA/:; /I o\ 

— U.UUUo (Iz) 


A AA /I C / 1 1 \ 

0.004j (13) 


A AACA /I OA 

— O.OOjO (Iz) 


CVd 


A AO 10 ( A A \ 

U.Uzlo (14) 


0.0205 


(14) 


0.0216 


(14) 


A AAQ A ( \ 0\ 

U.UU3U (Iz) 


A AATO /" 1 0\ 

0.00 /o (Iz) 


A AAOA /■ 1 1 A 

o.oozy (11) 


CIUd 


A A1 C\A {'K A\ 

0,0iy4 (14) 


0.0252 


(17) 


0.0274 


(15) 


A AA'3'7 /"I 1 \ 
0,003 / (11) 


A AAOA /I 0\ 

o.oozy (IZ) 


A AA'3 0 ex OA 

0.003z (12) 


1 1 D 

CIId 


A AOAT /I '7^ 

u.uzy / (1 /) 


0.0314 


(18) 


0.0314 


(17) 


A AAn /I /1\ 

0.0U3 / (14) 


A AA/^O /I 1\ 

O.OOoo (13) 


A AACO /I 1A 
0.003O (13) 


1 OD 

CiZD 


A Ayl 1 /'0\ 

U.U41 (z) 


0.033 (2) 


0.049 (2) 


A AACI / 1 C\ 

— 0.00j3 (lo) 


A AA/1 A /I "TA 

o.oo4y ( 1 /) 


A A1 0/1 /l TA 

0.01z4 (1 /) 


Ci JD 


A A^A /'0^ 

U.UjU (z) 


0.0216 


(17) 


0.049 (2) 


A AAA/; /I C\ 

O.OOOo (Ij) 


A AA/1 1 /' 1 OA 

—0.0041 (lo) 


A AAA/1 /I CA 
0.0004 (13) 


/ID 
Ci4D 


U.04z (z) 


0.0323 


(19) 


0.0360 


(19) 


0.00/0 (lo) 


A AAAO /"I /C\ 

O.OOOz (lo) 


A /I CA 

-O.OOoo (13) 


1 CD 
CijD 


U.Uz / / (lo) 


0.0301 


(18) 


0.0262 


(15) 


A AAl O / 1 1 \ 

0.0U3z (13) 


A AAl T / 1 0\ 

0.003 / (Iz) 


A AAA/; /I 1A 

0.0006 (13) 


1 /iD 
CiOD 


A AO 1 O /"I C\ 

u.uziy (1 j) 


0.0235 


(15) 


0.0207 


(14) 


A AAOO (A 0\ 

o.oozy (IZ) 


A AAT 1 /I OA 

0.00/1 (Iz) 


A AA'20 ( \A \ 

0.003Z (11) 


TD 
Ci /D 


A AO 10 /I C\ 

U.Uzlo (Ij) 


0.0262 


(16) 


0.0191 


(14) 


A AACO /"I o^ 

O.OODz (Iz) 


A aa/;a /1 1 a 
O.OOoO (11) 


A AAl A /"I 1 A 

0.0010 (11) 


1 OD 
CiOD 


A A1 AC /I /1\ 

U.Olyj (14) 


0.0231 


(16) 


0.0231 


(14) 


A AAOA /I 0\ 

o.oozy (IZ) 


A AACT ( 1 OA 

O.OOj / (Iz) 


A AA/1A /I OA 

— 0.004y (iz) 




u.uzoo 


0.0259 


(17) 


0.0268 


(16) 




0 00^0 (\ 'X\ 


0 001 8 (\'X\ 

U.UU 10 1^1-57 


C20B 


0.043 (2) 


0.0249 


(18) 


0.0335 


(18) 


0.0040(15) 


0.0083 (15) 


0.0054 (14) 


C21B 


0.039 (2) 


0.0236 


(17) 


0.047 (2) 


-0.0053 (15) 


0.0145 (16) 


-0.0045 (15) 


C22B 


0.0255 (16) 


0.0292 


(17) 


0.0306 


(16) 


-0.0038 (13) 


0.0044 (13) 


-0.0082 (13) 


C23B 


0.0231 (15) 


0.0243 


(16) 


0.0226 


(14) 


0.0045 (13) 


0.0054 (12) 


-0.0041 (12) 


C24B 


0.0243 (15) 


0.0279 


(16) 


0.0204 


(14) 


0.0017 (13) 


0.0045 (12) 


0.0024 (12) 



Geometric parameters (A, °) 



SIA— C8A 


1.732 (3) 


SIB— C8B 


1.729 (3) 


SIA— C9A 


1.754 (3) 


SIB— C9B 


1.756 (3) 


OlA— CIA 


1.223 (4) 


OIB— CIB 


1.232(4) 


NIA— C9A 


1.375 (4) 


NIB— C9B 


1.379 (4) 


NIA— C16A 


1.284(4) 


NIB— C16B 


1.286 (4) 


N2A— H2A 


0.8600 


N2B— H2B 


0.8600 


N2A— C23A 


1.381 (5) 


N2B— C23B 


1.378 (4) 


N2A— C24A 


1.352 (5) 


N2B— C24B 


1.351 (4) 


CIA— C2A 


1.482 (4) 


CIB— C2B 


1.479 (4) 


CIA— ClOA 


1.493 (5) 


CIB— ClOB 


1.488 (5) 


C2A— C3A 


1.447 (4) 


C2B— C3B 


1.448 (5) 


C2A— C9A 


1.386 (4) 


C2B— C9B 


1.388 (4) 


C3A— C4A 


1.510(4) 


C3B— C4B 


1.517(4) 


C3A— C8A 


1.352 (5) 


C3B— C8B 


1.353 (5) 


C4A— H4AA 


0.9700 


C4B— H4BA 


0.9700 
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C4A — H4AB 


0.9700 


C4A — C5A 


1.530 (5) 


f~^C A TT^ A A 

C5A — H5AA 


0.9700 


C A TT^ A Tl 

C5A — H5AB 


A ATAA 

0.9700 


C5A — C6A 


1.519 (6) 


f^/' A T TA A A 

CoA — H6AA 


A AT A A 

0.9700 


CoA — H6AB 


A ATAA 

0.9700 


C6A — C7A 


1.528 (5) 


T A T A A 

C7A — H7AA 


A AT A A 

0.9700 


-7 * TTT A T* 

C7A — H7AB 


A AT A A 

0.9700 


/"IT A z*^ o A 

C7A — C8A 


1.508 (5) 


ClOA — CllA 


1.405 (5) 


ClOA — C15A 


1 TOT / C\ 

1.387 (5) 


/~1 1 1 A TT1 1 A 

CllA — HllA 


A AO AA 

0.9300 


CllA — C12A 


1.379 (6) 


C12A — H12A 


A AO A A 

0.9300 


C12A — C13A 


1 O OA /T\ 

1.380 (7) 


/~i 11A TT11A 

C13A — H13A 


A AO A A 

0.9300 


C13A — C14A 


1.389 (7) 


/"I -i A A TT1/1A 

C14A — H14A 


A AO A A 

0.9300 


C14A — C15A 


1 ooc /c\ 

1.385 (5) 


/~1 1 C A TT1 C A 

C15A — H15A 


A AO AA 

0.9300 


/~1 1 *^ A TT1 *^ A 

C16A — H16A 


0.9300 


C16A — C17A 


1 /I O "O / /I \ 

1 .432 (4) 


C17A — CloA 


1.439 (5) 


C17A — C24A 


1.381 (4) 


C18A — C19A 


1.396 (5) 


C18A — C23A 


1.410 (4) 


1 n A TT1 a A 


0.9300 


C19A — C20A 


1.385 (5) 


C20A — H20A 


0.9300 


C20A— C21A 


1.399 (6) 


C21A— H21A 


0.9300 


C21A — C22A 


1.381 (6) 


C22A — H22A 


0.9300 


C22A — C23A 


1.391 (5) 


C24A — H24A 


A AO A A 

0.9300 


/' ' OA CIA /' ' t \ A 

C8A — SI A — C9A 


A 1 O A / 1 C 

91.80 (15 


C16A — ^NIA — C9A 


1 1 A ^ /0\ 

119.5 (3) 


C23A — N2A — H2A 


125.4 


A A XT'^ A TT^ A 

C24A — N2A — H2A 


125.4 


C24A — ^N2A — C23A 


1 A A /0\ 

109.2 (3) 


U 1 A — C 1 A — C2 A 


1 O A ^ /O \ 

120.6 (3) 


OlA— CIA— ClOA 


118.4 (3) 


C2A— CIA— ClOA 


121.0 (3) 


C3A— C2A— CIA 


122.8 (3) 


C9A— C2A— CIA 


124.1 (3) 


C9A— C2A— C3A 


112.9 (3) 



C4B — H4BB 


A ATAA 

0.9700 


C4B — C5B 


1.517 (5) 


C5B — ^H5BA 


A ATAA 

0.9700 


C5B — ^H5BB 


A ATAA 

0.9700 


C5B — C6B 


1.522 (6) 


C6B — H6BA 


A ATAA 

0.9700 


C6B — ^H6BB 


A ATAA 

0.9700 


C6B — C7B 


1.533 (5) 


C7B — H7BA 


A ATAA 

0.9700 


C7B — H7BB 


A ATAA 

0.9700 


C7B — C8B 


1.506 (5) 


ClOB — CUB 


1 0 A A / C\ 

1.399 (5) 


ClOB — C15B 


1.394 (5) 


/~111T1 TTIIT^ 

CUB — HUB 


A AO AA 

0.9300 


CUB — C12B 


1 '> Ti^ / y\ 

1.379 (6) 


C12B — H12B 


A AO AA 

0.9300 


C12B — C13B 


1 OTT /TA 

1.377 (7) 


/~1 1 O TT 1 O T^ 

C13B — ^H13B 


A AO A A 

0.9300 


C13B — C14B 


1.393 (6) 


C14B — ^H14B 


A AO A A 

0.9300 


C14B — C15B 


1 000 /CX 

1.382 (5) 


/"i 1 TT1 

C15B — ^H15B 


A AO AA 

0.9300 


C16B — H16B 


0.9300 


C16B — C17B 


1.434 (5) 


C17B — C18B 


1.443 (5) 


C17B — C24B 


1.384 (4) 


C18B — C19B 


1.393 (5) 


y^ 1 OT^ y^1TT~» 

C18B — C23B 


1.407 (4) 


AT> TT1 AT> 


A A'> AA 

0.9300 


y^ "1 y^T~* y^^/^T^ 

C19B — C20B 


1.386 (5) 


/~1^/^T^ TT'^/^T^ 

C20B — H20B 


0.9300 


C20B— C21B 


1.398 (6) 


C21B— H21B 


0.9300 


C21B — C22B 


1 '> TO /' C\ 

1.378 (5) 


/"I'^'^T^ TT-^-^T^ 

C22B — H22B 


0.9300 


y~1^ r\ T-» ^'OOT^ 

C22B — C23B 


1.401 (5) 


C24B — H24B 


A AO A A 

0.9300 


C8B — SIB — C9B 


AO A A / 1 /" 

92.09 (16 


C 1 6B — N 1 B — C9B 


1100 /o\ 

118.2 (3) 


C23B — N2B — H2B 


125.6 


C24B — ^N2B — H2B 


125.6 


C24B — N2B — C23B 


1 AO T /O \ 

108.7 (3) 


U 1 B — C 1 B — C2B 


1 1 0 T /O \ 

118.7 (3) 


OIB— CIB— ClOB 


117.9 (3) 


C2B— CIB— ClOB 


123.4 (3) 


C3B— C2B— CIB 


122.1 (3) 


C9B— C2B— CIB 


125.0 (3) 


C9B— C2B— C3B 


112.7 (3) 
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A A A A 

CzA — C3A — C4A 


126.5 (3) 


C8A — C3A — C2A 


112.4 (3) 


C8A — C3A — C4A 


121.1 (3) 


A A A TT>( A A 

C3A — C4A — ^H4AA 


1 Art c 

109.5 


/"^T A A A JIA A "r> 

C3A — C4A — H4AB 


1 Art C 

109.5 


A A A C A 

C3A — C4A — C5A 


1 1 A T \ 

110.7 (3) 


TT A A A A A TT/( A T> 

H4AA — C4A — H4AB 


1 AO 1 

108.1 


/^CA /^^A TT/1AA 

C5A — C4A — H4AA 


1 Art C 

109.5 


C5A — C4A — H4AB 


1 Art C 

109.5 


A A C A lie A A 

C4A — C5A — H5AA 


109.3 


A A /~^e A TT^ A T> 

C4A — C5A — H5AB 


1 Art "1 

109.3 


TIC A A C A TTC A "P* 

H5AA — C5A — H5AB 


107.9 


Co A — CjA — C4A 


111 O 

11 1.0 (3) 


/"I/' A /"^^ A TTC A A 

CoA — C5A — ^H5AA 


1 Art 1 

109.3 


C6A — C5A — H5AB 


109.3 


C A /' A TT/^ A A 

C5A — C6A — H6AA 


109.6 


t~^C A /^H A IIH A T> 

C5A — CoA — HoAB 


1 Art Zi; 

109.6 


C5A — CoA — C7A 


110.3 (3) 


H6AA — CoA — H6AB 


108.1 


/"^T A /"^/T A TT^ A A 

C7A — CoA — ^HoAA 


1 Art ^ 

109.6 


C7A — CoA — HoAB 


109.6 


f~^/' A A TTT A A 

CoA — C7A — ^H7AA 


1 Art o 

109.8 


C6A — C7A — H7AB 


109.8 


iin A A t^n A XT'? A ri 

H/AA — C7A — H/AB 


1 AO '1 

108.2 


CoA — C / A — CoA 


109.6 (3) 


/^O A A TTT A A 

C8A — C7A — H7AA 


109.8 


/-^0 A A TTT A 1"") 

C8A — C7A — H7AB 


109.8 


/^T A /~^0 A CIA 

C3A — C8A — slA 


llz.o (2) 


C3A — C8A — C7A 


126.5 (3) 


A /"'O A CIA 

C7A — C8A — SI A 


1 'I A A 

120.9 (2) 


"VTl A /~^f\ A CIA 

NIA — C9A — SI A 


123.9 (2) 


NIA — C9A — C2A 


125.8 (3) 


A f^Ci A O 1 A 

C2A — CyA — a 1 A 


1 1 A /OX 

110.2 (2) 


CllA — ClOA — CIA 


118.6 (3) 


f' ' 1 c A 1 ri A 1 A 

C15A — ClOA — CIA 


1 'I 1 A \ 

121.9 (3) 


/~<1CA /~*1AA ^11A 

C15A — ClOA — CllA 


1 1 A '> /OX 

119.3 (3) 


e~< 1 A A /" < 11A TT11A 

ClOA — CllA — HllA 


120.1 


C12A — CllA — ClOA 


1 1 A O / /I \ 

119.8 (4) 


/'■' 1 '^ A 11A TT11A 

C12A — CllA — HllA 


120.1 


/~111A /~^1'*»A TTI'^A 

CllA — C12A — ^H12A 


1 1 rt T 

119.7 


1 1 A 1 'I A /" 1 O A 

CllA — C12A — C13A 


120.6 (4) 


f' ' 1 o A /' l^A TTI'^A 

C13A — C12A — H12A 


119.7 


/"'I'^A /"^IIA TT11A 

C12A — C13A — ^H13A 


1 '^A 1 

120.1 


C12A — C13A— C14A 


119.9 (4) 


C14A— C13A— H13A 


120.1 


C13A— C14A— H14A 


120.0 


C15A— C14A— C13A 


120.0 (4) 


C15A— C14A— H14A 


120.0 


ClOA— C15A— H15A 


119.8 



r~^'~\T^ /^Tr> /^/iT~> 

C2B — C3B — C4B 


126.7 (3) 


/^OT» /^TTl /~^TP1 

C8B — C3B — C2B 


112.9 (3) 


/~<OTl /~1'>T> /~1>1T1 

C8B — C3B — C4B 


120.4 (3) 


/~lOTl /~1<<T> TT>1T1 A 

C3B — C4B — ^H4BA 


1 Art yl 

109.4 


C3B — C4B — rl4BB 


1 AA A 

109.4 


C3B — C4B — C5B 


111.2 (3) 


H4BA — C4B — H4BB 


1 AO A 

108.0 


C5B — C4B — H4BA 


109.4 


C5B — C4B — H4BB 


1 AA A 

109.4 


C4B — C5B — H5BA 


109.2 


C4B — C5B — H5BB 


1 Art 

109.2 


C4B — C5B — CoB 


112.2 (3) 


HdBA — CjB — hdbb 


1 m rt 


/"'Z'Tl /~<CT» TT^Tl A 

C6B — C5B — H5BA 


1 Art 

109.2 


C6B — C5B — H5BB 


109.2 


C5B — C6B — H6BA 


109.4 


C5B — CoB — HoBB 


1 Art A 

109.4 


C5B — C6B — C7B 


111 A /0\ 

111.0 (3) 


H6BA — C6B — H6BB 


108.0 


/^TTl /~^^T> TTzTT") A 

C7B — CoB — HoBA 


1 Art A 

109.4 


C7B — CoB — ^HoBB 


1 AA A 

109.4 


/"IZ'n /~*Tn TTTTl A 

C6B — C7B — H7BA 


1 Art o 

109.8 


C6B — C7B — H7BB 


109.8 


iin'n A r~*ni~i tttt)T~> 

H7BA — C7B — H7BB 


1 AO 

108.2 


/-iOTD /""TO /~^/cr> 

CoB — C /B — CoB 


1 AA /I 

109.4 (J) 


C8B — C7B — H7BA 


109.8 


C8B — C7B — H7BB 


109.8 


C3B — C8B — SIB 


112.3 (3) 


C3B — C8B — C7B 


127.3 (3) 


C7B — C8B — SIB 


1 1 A A /O \ 

120.4 (3) 


NIB — C9B — SIB 


122.8 (2) 


NIB — C9B — C2B 


1 A /ON 

127.0 (3) 


C2B — C9B — S 1 B 


1 1 A 1 

110.1 (2) 


CUB — ClOB — CIB 


118.0 (3) 


C15B — ClOB — CIB 


122.4 (3) 


1 CT> 1 ATI 1 1 T> 

C15B — ClOB — CI IB 


1 1 A '> /IX 

119.3 (3) 


ClOB — CUB — HUB 


119.9 


C12B — CUB — ClOB 


■1 A ^ / A\ 

120.2 (4) 


1 "TT* 1 1 1~1 T T 1 1 1~* 

C12B — CUB — HUB 


119.9 


CI IB — C12B — H12B 


1 1 rt rt 

119.9 


C13B — C12B — CUB 


120.3 (4) 


C13B — C12B — ^H12B 


119.9 


C12B — C13B — H13B 


1 1 rt A 

119.9 


C12B— C13B— C14B 


120.2 (4) 


C14B— C13B— H13B 


119.9 


C13B— C14B— H14B 


120.0 


C15B— C14B— C13B 


120.0 (4) 


C15B— C14B— H14B 


120.0 


ClOB— C15B— H15B 


120.0 
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C14A— C15A— ClOA 120.4 (3) 

C14A— C15A— H15A 119.8 

NIA— C16A— H16A 118.4 

NIA— C16A— C17A 123.2 (3) 

C17A— C16A— H16A 118.4 

C16A— C17A— C18A 129.8 (3) 

C24A— C17A— C16A 123.7(3) 

C24A— C17A— C18A 106.4(3) 

C19A— C18A— C17A 134.3 (3) 

C19A— C18A— C23A 119.3 (3) 

C23A— C18A— C17A 106.4 (3) 

C18A— C19A— H19A 120.7 

C20A— C19A— C18A 118.6(3) 

C20A— C19A— H19A 120.7 

C19A— C20A— H20A 119.4 

C19A— C20A— C21A 121.3(4) 

C21A— C20A— H20A 119.4 

C20A— C21A— H21A 119.4 

C22A— C2 1 A— C20A 1 2 1 . 1 (4) 

C22A— C21A— H21A 119.4 

C21A— C22A— H22A 121.2 

C21A— C22A— C23A 117.6(3) 

C23A— C22A— H22A 121.2 

N2A— C23A— C18A 107.8(3) 

N2A— C23A— C22A 130.0 (3) 

C22A— C23A— C18A 122.1 (3) 

N2A— C24A— C17A 110.2(3) 

N2A— C24A— H24A 124.9 

C17A— C24A— H24A 124.9 

OlA— CIA— C2A— C3A -28.7 (5) 

OlA— CIA— C2A— C9A 146.2 (3) 

OlA— CIA— ClOA— CllA -34.1 (4) 

OlA— CIA— ClOA— C15A 140.5 (3) 

NIA— C16A— C17A— C18A -1.1 (5) 

NIA— C16A— C17A— C24A -177.3 (3) 

CIA— C2A— C3A— C4A -0.2 (5) 

CIA— C2A— C3A— C8A 178.3 (3) 

CIA— C2A— C9A— SIA -176.7 (2) 

CIA— C2A— C9A— NIA -0.3 (5) 

CIA— ClOA— CllA— C12A 175.9(3) 

CIA— ClOA— C15A—C14A -173.2 (3) 

C2A— CIA— ClOA— CllA 148.3 (3) 

C2A— CIA— ClOA— C15A -37.1 (4) 

C2A— C3A— C4A— C5A 165.5 (3) 

C2A— C3A— C8A— SIA -3.0(4) 

C2A— C3A— C8A— C7A 176.6 (3) 

C3A— C2A— C9A— SIA -1-4(3) 

C3A— C2A— C9A— NIA 175.0 (3) 



C14B— C15B— ClOB 120.1 (4) 

C14B— C15B— H15B 120.0 

NIB— C16B— H16B 117.7 

NIB— C16B— C17B 124.6 (3) 

C17B— C16B— H16B 117.7 

C16B— C17B— C18B 130.7 (3) 

C24B— C17B— C16B 123.1 (3) 

C24B— C17B— C18B 106.1 (3) 

C19B— C18B— C17B 134.2 (3) 

C19B— C18B— C23B 119.7(3) 

C23B— C 1 8B— C 1 7B 1 06. 1 (3) 

C18B— C19B— H19B 120.9 

C20B— C 1 9B— C 1 8B 1 1 8. 1 (3) 

C20B— C19B— H19B 120.9 

C19B— C20B— H20B 119.2 

C19B— C20B— C21B 121.6(4) 

C21B— C20B— H20B 119.2 

C20B— C21B— H21B 119.3 

C22B— C2 1 B— C20B 1 2 1 .3 (4) 

C22B— C21B— H21B 119.3 

C21B— C22B— H22B 121.5 

C21B— C22B— C23B 117.1 (3) 

C23B— C22B— H22B 121.5 

N2B— C23B— C18B 108.6(3) 

N2B— C23B— C22B 129.3 (3) 

C22B— C23B— C18B 122.1 (3) 

N2B— C24B— C17B 110.5(3) 

N2B— C24B— H24B 124.8 

C17B— C24B— H24B 124.8 

OIB— CIB— C2B— C3B 29.5 (5) 

OIB— CIB— C2B— C9B -144.7 (3) 

OIB— CIB— ClOB— CUB 26.2(4) 

OIB— CIB— ClOB— C15B -148.1 (3) 

NIB— C16B— C17B— C18B -0.6(6) 

NIB— C16B— C17B— C24B 175.6 (3) 

CIB— C2B— C3B— C4B 4.6(5) 

CIB— C2B— C3B— C8B -176.2 (3) 

CIB— C2B— C9B— SIB 174.9 (3) 

CIB— C2B— C9B— NIB -2.4 (5) 

CIB— ClOB— CUB— C12B -173.7(3) 

CIB— ClOB— C15B—C14B 172.2 (3) 

C2B— CIB— ClOB— CUB -156.3(3) 

C2B— CIB— ClOB— C15B 29.4(5) 

C2B— C3B— C4B— C5B -166.0(3) 

C2B— C3B— C8B— SIB 1.8 (4) 

C2B— C3B— C8B— C7B -176.5 (3) 

C3B— C2B— C9B— SIB 0.2 (3) 

C3B— C2B— C9B— NIB -177.1 (3) 
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C3A— C4A— C5A— C6A 46.8 (4) 

C4A— C3A— C8A— SIA 175.6 (3) 

C4A— C3A— C8A— C7A -4.8 (5) 

C4A— C5A— C6A— C7A -64.8 (4) 

C5A— C6A— C7A— C8A 44.4 (4) 

C6A— C7A— C8A— SIA 168.1 (2) 

C6A— C7A— C8A— C3 A -11 .4 (5) 

C8A— SIA— C9A— NIA -176.7(3) 

C8A— SIA— C9A— C2A -0.2(3) 

C8A— C3A— C4A— C5A -12.9 (5) 

C9A— SIA— C8A— C3A 1.8(3) 

C9A— SIA— C8A— C7A -177.8 (3) 

C9A— NIA— C16A— C17A 177.6 (3) 

C9A— C2A— C3A— C4A -175.6(3) 

C9A— C2A— C3A— C8A 2.9 (4) 

ClOA— CIA— C2A— C3A 148.8 (3) 

ClOA— CIA— C2A— C9A -36.3 (4) 

ClOA— CllA— C12A— C13A -3.1 (5) 

CllA— ClOA— C15A— C14A 1.3 (5) 

CllA— C12A— C13A— C14A 2.6(6) 

C12A— C13A— C14A— C15A -0.1 (6) 

C13A— C14A— C15A— ClOA -1.9(5) 

C15A— ClOA— CllA— C12A 1.1(5) 

C16A— NIA— C9A— SIA -0.8 (4) 

C16A— NIA— C9A— C2A -176.8 (3) 

C 1 6A— C 1 7A— C 1 8A— C 1 9A 2.3 (6) 

C16A— C17A— C18A— C23A -176.5 (3) 

C 1 6A— C 1 7A— C24A— N2A 1 77.2 (3) 

C17A— C18A— C19A— C20A -178.0(4) 

C17A— C18A— C23A— N2A -0.6(3) 

C17A— C18A— C23A— C22A 178.5 (3) 

C18A— C17A— C24A— N2A 0.3 (4) 

C18A— C19A— C20A— C21A -0.4(6) 

C19A— C18A— C23A— N2A -179.5 (3) 

C19A— C18A— C23A— C22A -0.5(5) 

C19A— C20A— C21A— C22A 0.1 (6) 

C20A— C21A— C22A— C23A 0.0 (6) 

C21A— C22A— C23A— N2A 179.0 (3) 

C2 1 A— C22A— C23 A— C 1 8A 0.2 (5) 

C23A— N2A— C24A— C17A -0.6 (4) 

C23A— C18A— C19A— C20A 0.6(5) 

C24A— N2A— C23 A— C 1 8A 0.7 (4) 

C24A— N2A— C23A— C22A -178.2 (3) 

C24A— C17A— C18A— C19A 178.9 (4) 

C24A— C 1 7A— C 1 8A— C23 A 0.2 (3) 



C3B— C4B— C5B— C6B -47.0 (4) 

C4B— C3B— C8B— SIB -178.9(3) 

C4B— C3B— C8B— C7B 2.8 (6) 

C4B— C5B— C6B— C7B 63.3 (4) 

C5B— C6B— C7B— C8B -42.8 (4) 

C6B— C7B— C8B— SIB -166.6(3) 

C6B— C7B— C8B— C3B 1 1 .6 (5) 

C8B— SIB— C9B— NIB 178.1 (3) 

C8B— SIB— C9B— C2B 0.7(3) 

C8B— C3B— C4B— C5B 14.8 (5) 

C9B— SIB— C8B— C3B -1.5 (3) 

C9B— SIB— C8B— C7B 177.0 (3) 

C9B— NIB— C16B— C17B -179.1 (3) 

C9B— C2B— C3B— C4B 179.4 (3) 

C9B— C2B— C3B— C8B -1.4(4) 

ClOB— CIB— C2B— C3B -148.0 (3) 

ClOB— CIB— C2B— C9B 37.8 (5) 

ClOB— CUB— C12B—C13B 0.6(6) 

CUB— ClOB— C15B—C14B -2.0(5) 

CUB— C12B— C13B— C14B -0.8(6) 

C12B— C13B— C14B— C15B -0.4 (6) 

C13B— C14B— C15B— ClOB 1.8 (5) 

C15B— ClOB— CUB— C12B 0.8(5) 

C16B— NIB— C9B— SIB 0.2(4) 

C16B— NIB— C9B— C2B 177.2 (3) 

C 1 6B— C 1 7B— C 1 8B— C 1 9B - 1 .9 (6) 

C16B— C17B— C18B— C23B 176.2(3) 

C16B— C17B— C24B— N2B -177.0(3) 

C 1 7B— C 1 8B— C 1 9B— C20B 1 77.6 (4) 

C17B— C18B— C23B— N2B 0.9(3) 

C17B— C18B— C23B— C22B -177.8 (3) 

C18B— C17B— C24B— N2B 0.0(4) 

C18B— C19B— C20B— C21B -0.2 (6) 

C19B— C18B— C23B— N2B 179.3 (3) 

C19B— C18B— C23B— C22B 0.7 (5) 

C19B— C20B— C21B— C22B 0.6(6) 

C20B— C21B— C22B— C23B -0.3 (6) 

C21B— C22B— C23B— N2B -178.7 (3) 

C21B— C22B— C23B— C18B -0.3 (5) 

C23B— N2B— C24B— C17B 0.6 (4) 

C23B— C18B— C19B— C20B -0.4(5) 

C24B— N2B— C23B— C18B -0.9 (4) 

C24B— N2B— C23B— C22B 177.6 (3) 

C24B— C17B— C18B— C19B -178.6(4) 

C24B— C17B— C18B— C23B -0.5 (3) 
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Hydrogen-bond geometry (A, °) 



D—Yi-A 




D—n 


H-A 


D-A 


D—U-A 


N2.4— H2^- 




0.86 


2.01 


2.866 (4) 


175 


N25— H25- 


■OIB" 


0.86 


2.00 


2.835 (3) 


163 



Symmetry codes: (i)x+l,>',z+l; (u)x-l,y,z-l. 
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